seismometers (OBSs) and airgun sources. (2) Twenty-one 2D multichannel seismic 23 (MCS) reflection profiles using one 8-km-long hydrophone streamer and airgun sources. 24 (3) An ~8-month-long deployment of a network of 15 OBSs for long-term monitoring of 25 the microseismicity of the Rainbow Massif and NTD. Analysis of this dataset is 26 underway (Horning et al., 2015) and will be reported somewhere else. (4) Multibeam 27 bathymetry and backscatter echosounding data, and underway potential fields (gravity 28 and magnetics). These data and results from their analysis are reported in (Eason et al., 29 2016; Paulatto et al., 2015) . 30
Three-Dimensional Traveltime Tomography From Wide-Angle Seismic Data 31
For three-dimensional (3D) refraction tomography, OBSs were placed within the 32 study area with an average spacing of 7 km, but with increasing density toward the 33
Rainbow massif (Fig. 1) . A total of 46 OBSs were deployed and 43 provided full data 34 sets. Each OBS contained a hydrophone and a 1-or 3-component geophone, and recorded 35 at a sampling rate of 200 Hz. Approximately 3,800 airgun pulses were recorded by the 36 OBS that were spaced every ~450 m along 26 seismic lines (Fig. 1 ). In addition, the 37 airgun pulses of 21 MCS seismic lines (nominal source spacing of 37.5 m) were recorded 38 by the inner 20 OBSs of the array. Seismic tomographic imaging was carried out using 39 P-wave travel time data (~152,000 measurements) from both sets of seismic lines and an 40 iterative technique that computes 3D velocity structure (Dunn, 2015; Dunn et al., 2005) . 41
Model parameters for isotropic velocity were spaced 0.5 km apart laterally, and vertically 42 increased from 0.25 km at the seafloor to 1 km at 10 km depth; model parameters for 43 azimuthal anisotropy were spaced 1 km laterally and increased from 0.5 km to 1 km from 44 seafloor to 10 km depth. We constructed a 1D depth-varying starting model of P wave 45 velocities by laterally averaging the Vp model of (Dunn et al., 2005) for a nearby segment 46 of the MAR. Then to obtain a stable 1-D starting model for the Rainbow area, we 47 Acquisition parameters are given in Table DR1 . MCS data processing consisted 68 of 3 main stages: (1) processing of shot gathers to prepare the data for depth imaging, (2) 69 pre-stack depth migration (PSDM) using as velocity model the long-wavelength Vp 70 structure from the regional 3D tomography volume described above; and (3) post-71 migration image filtering and enhancement of low-frequency, laterally continuous 72 reflectors for interpretation and display purposes. Detailed processing steps are listed in 73 have waveforms characterized by a single or multiple peak-trough pairs, and are sub-79 horizontal or dip at low angle were interpreted as sills. We avoided interpreting as sills 80 pronounced "smiles" that could be artifacts due to migration of off-plane seafloor 81 scattering. Some of our interpreted sills have a moderate "smile" shape, which could be 82 due to overmigration because of uncertainties in the velocity model, or a true geological 83 shape, as concave-up or saucer-shaped magmatic sills are common in a variety of 84 geological settings (e.g., Schofield et al., 2010; Thomson, 2007) . 85
Picking of the sills was done using an automatic event-tracking algorithm 86 following the negative (trough) amplitude of the waveform. Complex waveforms with 87 multiple peak-trough pairs were interpreted as arising from multiple, closely stacked sills 88 (e.g., Arnulf et al., 2014) , and consequently stacked troughs were picked and assigned to 89 different sills. Figure DR4 shows an example of the interpretation and picking of sills 90 along Line 112. 91
The presence of low-velocity sills should decrease the background Vp of the 92 medium derived from the OBS data. We quantify this effect by using effective medium 93 theory (Kuster and Toksöz, 1974) . If the background medium is unaltered peridotite 94 (Vp=8 km/s, Vs=4.5 km/s, density=3300 kg/m 3 ), and the sills are fully molten basalt 95 by mantle upwelling at a slow-spreading ridge is estimated to be 1. (Table DR3 ). This duration represents ~7-30% of the total 149 span of hydrothermal activity at Rainbow, which has been estimated to be between 150 10,000-23,000 years (Cave et impregnating peridotites. We assume that the proportion of this additional melt is 1-3% 156 of the volume of the massif because 1-3% is the proportion of seismically imaged sills 157 relative to the volume of fresh-to-slightly altered mantle material (Vp>7.3 km/s). 158
Factoring this additional melt, we find that magmatism at Rainbow could sustain high-159 temperature hydrothermal activity during 3,176-5,951 years (Table DR3) Overall, the best resolution occurs within the station bounds and above 8 km depth. Target checkerboard tests with the depth range of 8-10 km (not shown), where only ~2000 rays sample in total, found only large scale features can be detected (>10 km), but not without significant smearing and distortion. The Rainbow hydrothermal field is located at 0 km distance along the horizontal axis. 
